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*Determine the prevalence and severity of R. salmoninarum
In ocean-caught juvenile salmon (nested PCR, AK)
- Are coho and Chinook salmon affected differently?
- Does infection status correlate with fish “condition”?
- Is there evidence of R. salmoninarum -related
mortality?

*Are there differences in prevalence between hatchery and
naturally-reproducing salmon stocks?

*Determine if regional and/or temporal differences in
prevalence or severity occur

*\What are the oceanographic/atmospheric factors that
influence R. salmoninarum in ocean salmon?




R. salmoninarum in juvenile Chinook and Coho in the
Columbia River Estuary and NEP

1998: 58.4% CHS and 49.9%
coho salmon infected (ELISA)
In fish caught off B.C.

2001-'02: CR Estuary
~10% Infected

Ocean Samplingi
(early 1980’s): 11%

salmon were infected
(FAT)




I. BPA Columbia
River Plume study
[2000-2006]

II. GLOBEC (Global

Ocean Ecosystem
Dynamics)
[2000, 2002]
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Ocean Sampling




Infection and log (weight) of BPA Study Juvenile Coho Salmon, 2000
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Percent Positive for BKD

CR Plume CR Plume CR Plume CR Plume
. Coho '00 CHS '00 Coho '02 CHS '02
Seasonal decline, 2000 B May O September

and 2002, in both the
GLOBEC and
BPA study areas

Percent Positive for BKD
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Regional study areas...

GOA Globec
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® Determine the prevalence and severity of R. salmoninarum in ocean-
caught juvenile salmon (species and age class)

P Juvenile coho and Chinook salmon have similar infection rates

P No clear trends showing the pathogen decreases fish “condition”,

but some seasonal and regional evidence of disease-related
mortality (?)

* Determine if regional/temporal differences in prevalence are present

» A regional difference exists in the prevalence of R. salmoninarum

North and South of the Newport, OR transect; prevalence
increases to the North (B.C.), drops in SE Alaska?

P> Considerable seasonal and interannual (2000!) variation observed

* Are there differences in prevalence between hatchery and naturally-
reproducing stocks?

P No consistent trends in marked/unmarked prevalences




* R. salmoninarum prevalence appears to fluctuate
with CR Flow (May) and, inversely, with smolt-to-
adult (SAR) returns (coho only)

ELISA assay was not sensitive enough to allow

disease severity analysis in PCR-positive samples

Pathogen prevalence tends to be higher on the
Columbia River ocean transect than in the estuary




1) Determine infection prevalence in the same “cohort” (CWT)
as they exit the Columbia River and migrate north (Chinook)

2) Re-analyze nested PCR-positive samples with QPCR to
determine infection severity

3) What factors are influencing R. salmoninarum prevalence

and severity?? Water temperature (ocean and estuary), the
plume environment, annual rainfall, turbidity, flow...?

4) Analyze samples from emigrating CR fish from FW->3SW;
evidence of transmission and/or mortality?

5) Establish timing of peak infectivity in the Columbia river
estuary
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Juvenile Coho and Chinook Salmon
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Parasite” vs. “pathogen”

The difficulty of discerning pathogen- induced
mortality from predation, competition for
resources, etc. plus affects on fecundity, etc.

Controlled studies: Hudson et al. (1998);
cyclical grouse population crashes controlled by
nematode infection

Patterson (1996); modeled impact of
Ichthyophonus fungus on Herring populations




Least Sensitive

Pre 1980- Gram Staining/ Microscopy
1980- direct Fluorescent Antibody Technique (FAT)
1987- Membrane Fluorescent Antibody Technique (M-FAT)
1987- Enzyme-Linked Immunosorbent Assay (ELISA)
1994- Nested Polymerase Chain Reaction (PCR)

1999- Reverse Transcriptase PCR (RT-PCR)

Bacterial Cum{r? continues to Quantitative/ Real-Time PCR (Q-PCR)
be a very sensitive, but slow,

method of detection

Most Sensitive




